ABSTRACT
T HE social security payroll tax has become the largest tax paid by the majority of American households. Although the statutory marginal social security tax rate is the same for all those with wage and salary income up to the maximum level,^ the complex rules linking social security taxes and subsequent benefits imply that the net marginal social security tax on additional earnings varies substantially among individuals. For some taxpayers, the net marginal social secu-
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rity tax is equal to the statutory rate while for other taxpayers the combined efifect of the tax and the resulting benefits implies a very much lower net marginal tax rate or even a negative marginal tax rate when the incremental benefits exceed the additional taxes.
The size and heterogeneity of net marginal social security taxes imply that any analysis which involves personal marginal tax rates should explicitly reflect the net marginal social security tax rate. In practice, however, this has not been done. Studies of the effects of the marginal tax rate on individual labor supply incorporate either the statutory marginal payroll tax rate or ignore the payroll tax completely; see for example Hausman (1981 and and the studies cited in those papers. Similarly, studies of the impact of unemployment insurance on the net cost of unemployment either ignore the payroll tax or do not distinguish between gross and net marginal social security taxes (see, for example, Feldstein (1974 and 1976) and Solon (1985) ). There are numerous other research areas, including such different things as tests of the theory of compensating differentials and studies of the demand for fringe benefits, that should include information on net marginal social security taxes. The information presented in the current paper will allow future studies to do so.
The complex rules linking social security taxes and subsequent benefits were not designed to be actuarially fair for each worker. The present actuarial value of the benefits that result from earning an additional dollar of income is higher for older workers than for younger ones. It is also generally higher for female workers than for male workers and relatively higher for individuals with low wage levels than for those with higher wage levels. The analysis presented below shows that despite the uniform statutory payroll tax rate, the actual effect of incremental earnings varies between a marginal tax rate of 11.2 [Vol. XLV percent and a marginal subsidy rate of at least 35 percent.
We have calculated the net marginal social security tax rate for employees in 72 different income-demographic groups. Within each such income-demographic group, the net marginal social security tax rate depends on the employee's age. Key examples of these relations are given in the body of the paper and complete age profiles for all 72 income-demographic groups are available from the authors and published in the appendix to Feldstein and Samwick (1992) .
Previous studies by Gordon (1983) , Browning (1985) , and Burkhauser and Turner (1985) have recognized the link between the marginal statutory tax rate and the marginal benefit entitlements inherent in the social security system and developed theoretical frameworks with which to analyze the issue. They also made calculations of the net tax rates similar to ours for a few cohorts of the population to show the extent to which the net marginal tax rate differs from the statutory rate in the startup and mature phases of the social security program. The purpose of our analysis is to demonstrate the wide variation in tax rates among different groups within the population. In addition to presenting a more general algorithm for computing the net tax rates, we incorporate gender-specific mortality rates, survivor's benefits, delayed retirement credits, and the personal income tax rates into our calculations. This increased detail enables us to address issues of efficiency and equity beyond the scope of these other studies.
The first section of the paper reviews the social security rules that Eiffect the net present value of benefits that result when an additional dollar of income is earned. The second section describes the calculation of the net marginal social security tax rate. In the next section we present and discuss selected marginal tax rates that illustrate their dependence on age, income, and demographic characteristics. The following section comments on some of the possible distorting effects of these differences in net marginal social security tax rates. There is a very brief concluding section.
Social Security Tax and Benefit Rules
The social security tax is a proportional tax on wage and salary income (and selfemployment income) up to a maximum level. In 1990, the year represented by our calculations, the social security tax rate was 11.2 percent and this was levied on incomes up to $51,300. The 11.2 percent rate excludes the portions of the payroll tax that are earmarked for disability insurance and for Medicare. Half of this tax is technically paid by the employer and half by the employee. Since the incidence of the tax does not depend on this distinction, we make our calculations as if the tax were paid entirely by the employee.T he social security tax is based on the gross wage received by the employee and is not deductible in calculating the wage that is subject to the federal personal income tax (although some states do allow some part of it to be deducted for state income tax calculations). Thus, an employee in the 15 percent federal income tax bracket who earns an additional dollar of gross wages will pay 20.6 cents of additional tax and his employer will pay an additional 5.6 cents of tax for a combined tax of 26.2 cents. Note that the employer's portion of the tax is not included in the taxable income of the employee. The employee with an incremental dollar of wages receives net disposable income of 79.4 cents while the total cost to the employer is $1,056, the one dollar of wages plus the 5.6 cents of social security tax. The tax rate as a percentage of the gross cost of employment is thus 24.8 percent (26.2/105.6 = 0.248). Since tax rates are generally stated relative to pretax wages, we follow that convention in this paper. In some applications, it would be appropriate to take into account the reduction in the personal income tax as a fraction of the gross cost of employment that occurs because the employer's payroll tax payment is subtracted in defining the wage subject to the personal income tax.
The benefit that an individual is eligible to receive at retirement does not depend primarily on the taxes that he and his employer have paid but on a measure of the average wage income of the employee during his working life. Since tax rates have varied substantially over time, two individuals with the sartie average wage can have paid substantially different amounts of tax, implying a significant degree of "horizontal inequity" (Musgrave, 1959) in the social security program. At any time, however, there is an unambiguous relation between an additional dollar of payroll tax paid and the incremental amount of future benefits to which the individual will be entitled.
The measure of an individual's average lifetime income on which his or her benefits are based is known as the Average Indexed Monthly Earnings (AIME). Although the measure is given as dollars per month, all months of earnings within a given year are treated identically, so we will discuss the AIME to be a weighted average of yearly income (divided by twelve, of course) without loss of generality. There are three main features of the AIME calculation.
First, in order for a worker to be entitled to any benefits at all, his earnings history must qualify him as "Fully Insured." Every year the employee works in "covered employment"^ entitles him to "Quarters of Coverage," one for every $520 in armual income up to four per year. (This dollar amount is for 1990 and is subject to an automatic increase each year). Most employees will earn four each year, but some very low wage or part-time workers may earn fewer. The number of Quarters of Coverage required is equal to forty for all workers born in or after 1929; those born before that need one less quarter for each year before 1929 they were born. Thus, most people will become Fully Insured after only ten years of work. On the other hand, those workers with very low average earnings may take forty years to accumulate the required quarters. For the purposes of this paper, we assume that each worker is Fully Insured.
Second, the number of years of earnings that are actually included in the average must be determined. As in the case of determining whether an employee is Fully Insured, the rules governing the number of years in the average are based on the years when an employee is 21 through 60, inclusive, with a provision that years before 1950 are not required to count in the total. All employees have the option to drop up to five of their lowest years of earnings. This option exists to ensure that employees do not have their AIME reduced due to declining earnings as they near retirement, spells of unemployment they may have suffered during their prime earning years, or years spent away from the labor force raising children. This number is therefore thirty-five for employees born in or after 1929 and declines by one for each year before 1929 in which the employee was born. For example, someone born in 1923 would include his best twenty-nine years of earnings. In the analysis of the next sections, we implicitly assume that the year in which the additional earnings occur is one that will actually be counted in the AIME when the employee begins collecting benefits.
Third, the earnings are indexed to the growth in the national average annual wage. Every year of earnings prior to age 60 is revalued so that it represents the same share of the average annual wage in the year in which the employee turns 60 as it did in the year in which it was earned. An individual whose monthly earnings are always equal to the national average and who works through age 60 will have an AIME at age 62 equal to the national average earnings in the year he turned 60. An individual whose monthly earnings are always 50 percent of the national average and who works through age 60 will have an AIME at age 62 equal to 50 percent of the national average earnings in the year he turned 60. When an individual continues to work after age 60, the additional months of nominal earnings are included without indexing, and no further adjustment is made to the earnings before age 60 to reflect the rise in wages after the individual has reached age 60. This procedure, which has the effect of reducing the credit toward subsequent benefits of earnings before age 60, NATIONAL TAX JOURNAL [Vol. XLV is one of those political compromises that limits program costs but otherwise defies logical explanation.
Thus at age 65 the AIME of an individual i who has just retired is:
where w^ is the earnings of individual i in year t, w*t is the average covered earnings of all employees in that year, and T denotes the year in which the individual reached age 60. The average is calculated over the best 35 years of earnings and divided by 12 to convert from yearly earnings to a monthly average. B denotes the set of all years through age 60 that will be counted among the 35 best, and A denotes the set of all such years that occur after the individual turns 60.
The monthly benefit to which a retired worker is entitled at the time of retirement, known as the Primary Insurance Amount or PIA, is a function of the individual's AIME; this relation is described below. After retirement the monthly benefit is automatically increased each year in proportion to the consumer price index. Retired workers with a dependent spouse receive a monthly benefit equal to 150 percent of the amount that would be paid to an individual retiree, and a surviving spouse of a retired worker receives a benefit equal to the monthly benefit of the deceased worker.
The JFunction relating the PIA to the AIME has three segments with sharply declining ratios of PIA to AIME. In 1990, the first $356 of AIME (equivalent to average indexed earnings of $4,272 per year) entitled the retiree to a primary insurance amount equal to 90 cents per dollar of AIME. In the next segment of the PIA schedule, covering AIME values up to $2,145 in 1990 (equivalent to average indexed earnings of $25,740), each dollar of AIME entitled the retiree to 32 cents of primary insurance benefits. Above that level, each dollar of AIME produced only 15 cents of primary insurance benefits. The three percentages remain the same from year to year but the "bendpoints" that divide the three segments are indexed annually for the rise in the average level of covered earnings.
This PIA function is very redistributive, giving a much higher ratio of benefits to previous income (and therefore generally to previous tax contributions) for retirees with a history of low wages than for retirees whose preretirement wages had been higher. A retiree with average annual indexed earnings of $10,000 would receive a primary insurance amount of $5,678, replacing 57 percent of preretirement income. Doubling the individual's average preretirement income to $20,000 would increase the PIA to $8,878 a year for a 44 percent replacement rate. In contrast, an individual with $40,000 average indexed earnings would receive benefits of $12,854 for a 32 percent replacement rate.* Two additional social security rules reduce the net benefits of some individuals over age 65. First, the full amount of benefits is paid only to individuals whose current wage and salary earnings are low enough to classify them as retired. In 1990, an individual had to earn less than $9,360 to qualify for full benefits. Each three dollars of earnings above that amount caused benefits to be reduced by one dollar. This benefit reduction is applied only to workers less than 70 years old; after age 70, benefits are not affected by the individual's current labor earnings. Moreover, for each month beyond age 65 that the individual does not claim benefits, the future benefits are increased by an amount that, when the adjustment is fully phased in, will more nearly approximate an actuarially fair adjustment for the reduced period for which benefits will be paid.N et social security benefits are also reduced for higher income retirees by a rule that includes one-half of social security benefits in taxable income if total adjusted gross income plus one-half of social security benefits exceeds $25,000 for an individual income taxpayer or $32,000 for married couples who file their tax returns jointly. For an individual who was in the 28 percent marginal tax bracket in 1990, this rule had the effect of reducing net social security benefits by 14 percent, thereby reducing the replacement rate from 32 percent to 28 percent for the worker described above.T
he Net Marginal Social Security Tax Rate
The social security net marginal tax is the difference between the social security tax of 11.2 cents per dollar of earnings and the present value of the net benefits to which an additional dollar of earnings entitles the individual. Thus, if an additional dollar of earnings entitles the individual to additional benefits with a present value of 5.0 cents, the net social security marginal tax rate is 6.2 percent.
This section discusses the assumptions that we have made to calculate the present value of the additional benefits that result from an additional dollar of earnings for individuals of different age, sex, dependency and income groups.
The present value of the incremental benefits to which an individual becomes entitled by earning an additional dollar depends on the employee's age and on four primary demographic or economic factors:
(1) the sex of the employee since mortality rates depend on sex as well as age; (2) whether the retiree will claim benefits for himself or herself as an individual or will claim benefits with a dependent spouse; (3) the segment of the AIME schedule which determines whether the PIA is credited at 90 cents for an incremental dollar of AIME, 32 cents or only 15 cents; and (4) the personal income tax bracket at which social security income will be taxed during retirement. We analyze and present (in the appendix to Feldstein and Samwick (1992) ) net marginal tax rates for 36 possible economic-demographic combinations for each individual age: three sex/dependency groups (male workers who will claim benefits only for themselves; male workers who will claim benefits for themselves and a dependent spouse; and female workers who will claim benefits for themselves),' three segments of the PIA-AIME schedule, and four possible marginal tax rates.
Although individuals who reach age 70 begin receiving benefits regardless of their earnings at that time, benefits may be reduced or eliminated for individuals between their normal retirement age* and 70 on the basis of the individual's earnings. An individual who is eligible for partial benefits (because his or her earnings exceed the maximum earnings for full benefits by less than three times the benefit to which he or she is otherwise entitled) may choose to forego all benefits in order to qualify for the delayed retirement credit. We therefore examine two representative types of individuals; those who begin full benefits at their normal retirement age and those who wait until 70 to receive full benefits.Ô ur analysis simplifies the social security program in a number of ways. We ignore the possibilities of divorce and remarriage as well as the availability of benefits for dependent children of young widows or widowers. All dependent spouses are assumed to be two years younger than the primary employee.
Since all of the features of the social security program are indexed to either the consumer price index or the average level of wages,'° there is no need to project inflation or any nominal magnitudes. The only relevant parameters are the rate of increase of the average real wage and the real discount rate. Our central calculations assume that real wages in covered employment will rise at one percent a year^^ and that the real discount rate is 2.0 percent.^Â specific example will show our method of calculation. Consider a single woman who is now aged 45 and plans to start collecting social security benefits when she reaches the normal retirement age (66 in the year 2011) based on her own earnings record. Her current annual wage income is $20,000 and she expects no change in her wage income relative to the average wage in the economy. She also expects that after she reaches age 66 her total income (including wages, pension income and income from savings) will exceed $25,000, subjecting her social security benefits to taxation at a 15 percent federal income tax rate.^Ŝ ince she was bom in 1945, the social security law provides that her AIME at age 66 will be based on 35 years of earnings as described above. An additional dollar earned in 1990 raises her current monthly average earnings by $(1/12) and the AIME by $(l/12)(l/35)w*T/w*t where W*T is the average earnings in covered employment in 2005 when she reaches 60 and w*t is the average earnings in 1990 when she is 45. If the average real wage rises at 1.0 percent per year, w*T/w*t = 1-16 and the additional dollar of earnings in 1990 raises the AIME by $(1/12)(1/35)1.16 = $0.00276.
Because the employee expects that her own earnings will rise at the same rate as the average level of earnings, her current $20,000 a year wage income implies that her future level of AIME will be such that each additional dollar of AIME will increase her primary insurance amount by 32 cents.^'* This important ratio is not very sensitive to relative movements in her income; the marginal replacement ratio of PIA to AIME would remain 32 percent even if her relative AIME rose by 25 percent or fell by more than 50 percent. The incremental dollar of wage income at age 45 would therefore raise her PIA by (0.32)($0.00276) = $0.00088 and her annual benefit at age 66 by 12 x $0.00088 = $0.01061. Indexing post-retirement benefits to the consumer price index maintains the real value of this benefit during her retirement. Since half of this benefit will be subject to federal income tax at a 15 percent rate, the net incremental annual benefit will be (1 -.075) X $0.01061 = $0.00982.
The present actuarial value as of age 45 of this incremental annual benefit beginning at age 66 would be: PAVB45 = $0.00982 P(n I 45)(1
where P(n | 45) is the probability that a female aged 45 will survive to age n, N is the age by which she will be dead for certain (we use 110), and r is the real discount rate. Using the current life tables for 1990 from Faber (1982) to estimate these survival probabilities and a real discount rate of 2 percent implies that for this individual PAVB46 = 0.0884. Thus, an additional dollar of earnings at age 45 entitles the employee to incremental benefits with a present actuarial value at age 45 of $0.0884. The net marginal social security tax rate of the 45 year old woman in our example is thus 0.112 -0.0884 = 0.0236. Comparing the gross social security tax rate of 11.2 percent with the net social security tax rate of 2.4 percent shows that the benefits offset 79 percent of the marginal tax in the current example.
If this employee expected not to claim benefits before age 70, her benefit calculation would be altered by increasing the AIME for the wages earned between 66 and 70 and raising the PIA at age 70 by 32 percent to reflect the credit available for delayed retirement. The effect of an incremental dollar of earnings on the AIME would be exactly the same, since the number of years of earnings in the average does not depend on the number of years actually worked. If high enough, the additional years of earnings between 66 and 70 will simply substitute for earlier years of lower income. The increment to the AIME as of age 70 of an extra dollar earned at age 45 would therefore be $0.00276, implying an increased PIA of $0.000884, as before. The delayed retirement credit would raise the initial benefit by 32 percent (four years delay times 8 percent per year) to $0.001167 a month or $0.014000 a year. After subtracting the personal income tax on half of this benefit the additional real benefit starting at age 70 would be $0.0129 per year. The present actuarial value of this increment as of age 45 would be $0.0884, which turns out to be essentially the same as if she would have retired at age 66.
Note, however, that her overall benefits will increase as a result of working the extra years if any of them are counted in her best 35 years. This does not affect the marginal tax on earnings at 45 unless the earnings from age 45 are no longer counted in the average (in which case the marginal tax rate at age 45 is the full statutory rate of 11.2) or the earnings are high enough to push her past a hendpoint, making the marginal conversion of AIME to PIA 15 percent rather than 32 percent. This example illustrates that the full adjustment of 8 percent per year is roughly actuarially fair for a typical female worker. The fact that men have higher mortality risk at all ages than women, however, implies that even a delayed retirement credit of 8 percent will generally not be enough to equilibrate the marginal tax rates for male employees for waiting until age 70, a point to which we will return in the next section.
Before examining the sensitivity of the net marginal social security tax to differences in age and other factors, we review briefly the method of calculating the present actuarial value of benefits for a married employee with a nonworking spouse (or, equivalently, a spouse whose earnings are so low relative to her husband that she will receive benefits as a spouse rather than on the basis of her own earnings record). The general benefit rules are as follows: The spouse benefit raises the amount received by 50 percent during every year that the man and his wife are both alive. If only one of them is alive, the benefit is equal to what the retiree himself would have received; i.e., the surviving dependent typically receives a benefit equal to 100 percent of the benefit to which the deceased worker would have been entitled.'T he calculation of actual benefits is complicated by the possibility that the worker might die very early in his working life. When this occurs, the number of years required for Fully Insured status and the number that must be included in the average are adjusted accordingly. The number of Quarters of Coverage required for Fully Insured status is the number of years after 1950 (or the year the worker turns 21, if later) through the year before death occurs (or the year the worker turns 61, if earlier). The number must be at least six.'® As in the case of retirement benefits, the number of years of earnings needed is five less than the number of Quarters of Coverage needed. The number of years cannot be less than two. Neither of these numbers will ever exceed their values when computed for retirement benefits. Note that this implies that a given year of earnings may represent more than 1/35 (the figure for retirement benefits) of the number of years used, resulting in much higher marginal effects on benefits in the rare event of an early death. The indexing of earnings is also slightly adjusted in the event of an early death. The year to which benefits are indexed is either the second year before death or the second year before the spouse is first eligible to receive benefits, whichever is more advantageous. Since our couples all have the wife two years younger, the second strategy will generally dominate the first.
The basic formula for calculating the present value of the benefits of a worker at age a with a dependent spouse who plans to retire at the normal retirement age can be written as the sum of three terms:
The first term refers to the expected value of widow's benefits conditional on the worker dying at any age k. If Pi(k | a) is the probability that a male age a survives to age k, the probability that a man age a will die at age k is Pi(k ] a) -Pi(k + 1 I a). We denote the effect on the PIA [Vol. XLV of an additional dollar of earnings of an individual wbo earns w in the current year and dies at age k by PIAjCk.w). As described above, tbe number of Quarters of Coverage for Fully Insured status and the number of years of earnings counted in tbe AIME are reduced for workers wbo die before they could bave retired. Note tbat if k is not less tban tbe normal retirement age of 66, tben PIAd(k,w) will simply be tbe PIA that the employee had wbile retired, wbich we will denote PIAr(66,w). Tbe probability tbat the spouse is alive at age s to collect the benefit is P2(s -2 | a -2), where tbe subscript 2 on the probability refers to a female survival table and tbe subtraction of 2 is tbe result of tbe assumption tbat she is two years younger tban he. Note that for each possible year of death k, the spouse begins collecting as soon as possible, tbe year the husband died or the year he would bave been 62 if be dies before that year. Tbe benefit paid when she is s -2 is discounted to tbe present when she is a -2 years old by the factor (1 + r)°"T he second term refers to tbe expected value of tbe husband's retirement benefits conditional on reaching bis normal retirement age of 66. In this case, his benefits will be based on PIAr(66,w) as described above. This PIA is discounted for mortality by Pi(s | a) and for interest by (1 + r)=-T he final term refers to tbe expected value of tbe dependent spouse's benefits conditional on them botb reaching age 66 to collect them. Since this benefit is just half tbat of tbe retired worker, tbe yearly benefit for the husband's retirement can be multiplied by P2(s -2 | a -2), to discount for her mortality; 0.5, to reflect tbe percentage of his benefit to which she is entitled; and I(s -2 > 66), which is an indicator function that is 1 during all benefit years in which she has attained her normal retirement age of 66 and 0 otherwise. Recall that we have assumed tbat she waits until 66 to avoid an early retirement reduction on her spousal benefits.
To illustrate this calculation we consider a 45-year-old man witb a 43-yearold wife. To make this case as similar as possible to the case of tbe woman examined above, assume that be earns $20,000 a year, tbat he expects his relative wage to remain unchanged, and tbat he expects that upon retirement at age 66 bis benefit will be subject to federal income tax at a 15 percent rate.
Looking at the first term of equation 3, tbe probability that he will die by age 46 is 1 -Pi(46 I 45) = 0.0040. If he dies at age 46, an additional dollar of earnings in 1990 raises bis AIME by $(1/12)(1/19)W*T/ w*t wbere W*T is tbe average earnings in covered employment in 2005 when be would have reached 60 and w*t is tbe average earnings in 1990 wben he is 45. Tbis is exactly the same formula as that of tbe single woman in the previous example, except tbat now tbe current year is only one of nineteen (45 -21 -5 = 19) instead of one of tbirty-five because of his death at age 46. This implies tbat an additional dollar of earnings raises the AIME by (1/12)(1/19)(1.16) = $0.00509. The additional dollar of wage income at age 45 therefore raises his monthly PIA by $0.00163 and bis yearly PIA by $0.01955. Since half of tbis benefit will be subject to the federal income tax at a 15 percent rate, the net incremental annual benefit will be $0.01808. Tbe discounted sum of the survival probabilities for the dependent spouse is represented by 2, P2(s -2 I 43)(1 + r)^-= = 12.3186. Combining these terms implies tbat tbe component of the expected benefit conditional on the worker dying at age 46 is $0.2228 and, multiplying this by the probability of dying in the 46th year of life, 1 -Pi(46 I 45), gives the increment to tbe expected net benefit associated with the individual earning an additional dollar at age 45 and dying during tbat year, $0.00089. Aggregating over all of the possible years of death gives tbe value of the first term (net of income tax): $0.0521.
Tbe second term is quite straightforward. It is exactly tbe same as tbe computation done for tbe woman in the previous example, except that now tbe mortality risk is for a man instead of a woman. Repeating tbose calculations yields a figure of $0.0622 after income taxes, wbicb is substantially less (roughly 30 percent) than the benefits of $0.0884 for the single woman studied above because of tbe greater male mortality rate.
Finally, there is the third term which measures tbe present value of tbe benefits paid to a dependent spouse while her husband is still alive. This number sbould be less than half the second term, owing to the mortality risk of tbe wife. For the 43-year-old wife of the 45-year-old worker, tbis term is $0.0190 after income taxes.
Combining these three terms implies tbat the actuarial present value of tbe benefits that the household receives as a result of an additional dollar of wages at age 45 is $0.1333. The value of the incremental benefits thus actually exceeds the marginal social security tax rate of 0.112. The net marginal social security tax rate for tbe married man with a dependent spouse in this example is thus a negative 0.0213. At tbe margin, tbe effect of the social security program is to offset part of the individual's personal income tax rate. It is interesting to note that the present actuarial value of the retirement benefits paid to the worker himself, $0.0622, is actually slightly smaller than the present actuarial benefits paid to tbe worker's spouse, $0.0711. The division of the present actuarial value of the benefits is 47 percent in retirement benefits, 14 percent in dependent spouse benefits and 39 percent in surviving spouse benefits.
Tbis breakdown of benefits according to which spouse must be alive to collect them gives some insight on the marginal tax rates of an important cohort that we have not explicitly treated; namely, two-earner couples. Even if both spouses work and claim retirement benefits as individuals, it is generally the case tbat one spouse will bave a lower benefit than the other. The spouse with lower earnings is subsequently entitled to the PIA of tbe spouse witb higher earnings if tbe latter dies first. Households in wbich the PIA of the secondary earner is between 50 and 100 percent of the PIA of the primary earner fit this description. In this case, the marginal benefits of the individual witb the higher earnings (typically the man) are increased by their effect on the benefits of the spouse while the marginal benefits of tbe spouse are reduced by the limited period of time during which she will collect benefits on the basis of her own earnings.
Since the shares computed above show that only about 15 percent of tbe benefits of a male witb a dependent spouse are paid to the spouse while he is alive, tbe present actuarial value of tbe benefits (PAVB) of a male worker witb a nondependent spouse is 85 percent of tbe PAVB of a male with a dependent spouse. In tbis example, tbe 45-year-old man witb a nondependent spouse will bave a net marginal tax rate of -0.23 percent (compared to 4.98 percent for a single man and to -2.13 percent witb a dependent spouse). The net marginal tax rate of a 45-year-old woman like the one in the first example except that she is married and will collect survivor benefits based on her husband's earnings is 7.20 percent, wbich is almost 5 percentage points higher than the 2.36 percent for tbe single woman. Thus, tbe conclusions we make regarding tbe tax rates of one-earner couples will also apply generally to tbe busband in a two-earner couple if he is tbe primary earner. We can also conclude that the tax rate of a female, nondependent spouse will generally be much higher than the rate on a single woman.
The Effects of Age, Income and Demographic Status on Marginal Social Security Tax Rates
The evidence presented in this section shows tbat marginal social security tax rates vary substantially by tbe age, income, sex and marital status of the employee. Younger workers face much higher marginal tax rates than older workers. Women workers who expect to collect benefits on tbe basis of their own earnings histories have lower marginal tax rates than men of the same age and income and very much less than women wbo expect to receive benefits on tbe basis of tbeir husbands' earnings. For some employees the net marginal social security tax rate is not very different from tbe statutory 11.2 percent gross rate wbile for others it is very much lower. Married men who expect benefits for dependent and/or [Vol. XLV surviving spouses may face negative marginal tax rates during much of their working life. Individuals with low average indexed monthly earnings can face extremely high negative marginal social security tax rates, high enough that they can actually make the combined marginal social security and personal income tax rate negative. Table 1 presents marginal social security tax rates for employees at selected ages from 25 through 60 for discount rates of 2, 4, and 6 percent. The calculations will generally be sensitive to the choice of discount rate because the benefits accrued from earnings during the work life are paid out in the future, sometimes more than fifty years after the income is earned. The calculations are done for employees who can expect that their marginal PIA-to-AIME ratio will be 0.32; this is the group which in 1990 had average indexed an- "Middle Income Employees" expect a marginal PIA-to-AIME ratio of 0.32 and a personal income tax rate of 0.15 on half of benefits. Calculations assume "normal age" retirement (currently 65 and scheduled to rise to 67).
nual earnings between $4,272 and $25,740, amounts that rise in proportion to average earnings in covered employment. We describe these as "middle income employees" and assume that when retired 50 percent of their benefits will be subject to a 15 percent personal income tax rate. Separate calculations are presented for male and female employees who expect that their earnings will be the basis for their own future benefits but not for the benefits of a dependent spouse or surviving spouse. These are described as "Male without Social Security Dependent Spouse" and "Female without Social Security Dependent Spouse." The calculations can apply to both single and married employees, but we will often refer to them as "single" men and women. Two further groups are presented: male employees who expect that their earnings will be the basis for benefits for dependent and surviving spouses ("Male with Dependent Spouse") and female employees who expect to receive benefits on the basis of their husbands' earnings as dependent and surviving spouses rather than on the basis of their own earnings ("Female Dependent Spouse")."
The calculations assume that the employees expect to retire at the normal retirement age, currently 65 years and scheduled to rise to 67 years for individuals who are currently 30 years old or younger. Comparisons with the strategy of not retiring before age 70 in order to obtain the full delayed retirement credit and perhaps to continue working without having benefits reduced by the earnings test are presented below.
Focusing on the top panel of Table 1 , which presents the tax rates assuming a discount rate of 2 percent, note that the net marginal tax rates are very much lower than the 11.2 percent statutory rate for all employees except the "Female Dependent Spouse" category, since those workers do not expect to receive any benefit in exchange for the taxes that they are currently paying. Thus, these middle income male employees at age 25 face a net social security marginal tax rate of 6.70 percent; expected future benefits offset 40 percent of the 11.2 percent statutory rate.
The net marginal tax rates decline sharply with age in each category.'* Indeed, since all AIME calculations provide for the lowest five years of earnings to be dropped, young workers in part-time or temporary work face a net marginal tax rate at or about the statutory 11.2 percent. This drops to 6.70 percent at age 25, to 4.98 percent at age 45, and to 2.32 percent at age 60.'^ These unequal marginal tax rates, if recognized by the employees themselves, would distort labor supply toward more work in later years and less in earlier years than an equal present value tax with a constant marginal rate by age. Even if employees do not anticipate these declining marginal tax rates, the unequal marginal tax rates at difFerent times are likely to imply a greater excess burden than that of an equal present value tax with a constant marginal rate by age.
Female employees face lower marginal tax rates at each age and the differences become greater at older ages. The malefemale difference increases from 2.17 percentage points at age 25 (when men face a 6.70 percent rate and women a 4.53 percent rate) to 2.83 percentage points at age 60 (when men face a 2.32 percent rate and women a net subsidy of 0.51 percent). This rate difference reflects the greater life expectancy of women, since all other factors affecting benefits are exactly the same in these comparisons. To the extent that the elasticity of labor supply is greater for female employees than for males, the lower marginal tax rate for females is a desirable feature of the current social security rules.
The figures in column 3 of Table 1 show that male employees with dependent spouses (male employees who expect that their earnings will be the basis for benefits to dependent and surviving spouses) face very much lower marginal tax rates that are actually negative, i.e. they receive a net marginal subsidy.^" By age 60 the marginal tax rate is -5.97 percent and can offset a substantial portion of the marginal personal income tax. Once again there is a sharp difference in marginal social security tax rates between younger [Vol. XLV employees and older employees-the decline from -0.27 percent at age 25 to a -5.97 percent at age 60 is 5.70 percentage points, which is even larger than the corresponding declines for single men and women. Although the social security program is designed to provide more benefits to retired couples than to single individuals and to incorporate a life insurance annuity feature, the resulting difference in marginal tax rates does not as such serve any obvious social or economic purpose. Indeed, the unequal marginal tax rates distort the labor supply decisions of men with and without dependents.
The final column shows that women whose earnings are so low that they expect to collect benefits based on their husbands' earnings rather than their own face a very high social security marginal tax rate of 11.2 percent on top of their personal income tax marginal rate. Thus, a 55-year-old married man with a 15 percent marginal personal income tax rate faces a combined income and social security tax rate of 10.34 percent (15 percent personal income tax minus the 4.66 percent negative social security marginal tax rate) while his wife faces a combined marginal tax rate of 26.2 percent (15 percent personal income tax plus the 11.2 marginal social security tax rate). This substantial discrepancy distorts the intrafamilial labor supply decision, encouraging more work by the husband and less by the wife.
Turning next to the bottom two panels of Table 1 , in which we present the net marginal tax rates assuming discount rates of 4 percent and 6 percent, three patterns emerge. First, higher discount rates systematically reduce the value of the benefits paid in the future, thereby increasing the net tax rates for each type of worker. Changing the discount rate fi-om 2 percent to 4 percent increases the net tax rates by roughly 2.5 percentage points for single males, 4 percentage points for single females, and 6 percentage points for males with dependent spouses. The corresponding increases when the discount rate is increased from 4 percent to 6 percent are 1.5, 2, and 3 percentage points. Second, increasing the discount rate reduces the demographic differences in net tax rates because those differences are the result of differential mortality rates being applied to future benefits; when the future is more heavily discounted, these differences are less important. Finally, higher discount rates increase the differences in tax rates by age in each demographic group for precisely the same reason; people closer to receiving benefits are discounting them over fewer years, so a higher discount rate is less critical for them. We focus our analysis in this paper on a discount rate of 2 percent, because this corresponds to the real after-tax rate of return on a security yielding an 8 percent return with 4 percent inflation and a 25 percent marginal tax rate.
The social security law has been modified in recent years to reduce the bias against continued work after the normal retirement age. Since our focus is on the impact of social security on the marginal dollar earned, we cannot ascertain completely whether this objective has been met. Our study requires us to consider only the later retirement date and the delayed retirement credit associated with working until 70 instead of the normal retirement age. To answer the question of whether the overall rate of return on social security contributions is higher when retirement is delayed would also require us to know the total payroll taxes paid during the extra years of work and whether any of these years change the level of the AIME at retirement (see, for example. Blinder, Gordon, and Wise (1980) ).
The questions that we naturally can address are whether the net marginal social security tax rate differs between the two retirement strategies and whether the recent modifications to the laws have narrowed the gap. The figures presented in Table 2 suggest that the answer to both questions is yes. The tax rates in Table 2 are parallel to those in the top panel of Table 1 but are based on retirement at age 70; the differences between the tax rates associated with retirement at age 70 and retirement at the normal retirement age are shown in parentheses.
As we might expect, the change in the "Middle Income Employees" expect a marginal PIA-to-AIME ratio of 0.32 and a personal income tax of 0.15 on half of benefits.
retirement age from the normal retirement to age 70 does not change the pattern observed in Table 1 that tax rates are higher at all ages for males than for females and lower still for males with dependent spouses. The numbers in parentheses show that the differences in tax rates between retirement strategies follows this ordering as well. At age 25 for example, a male without a dependent spouse faces a net tax rate of 6.95 percent, which is 0.25 percentage points higher than if he retired at his normal retirement age of 67, whereas the tax rate for a female without a dependent spouse is 4.51 percent (0.02 higher than at the normal retirement age) and the rate for a male with a dependent spouse is -0.60 (0.33 lower than at the normal retirement age). The gains to postponing retirement to obtain the delayed retirement credit increase with the longevity of the household after retirement. The survival probabilities of women are higher than those of men, and the probability of at least one member of a retired couple surviving is higher than for either individual alone. These differences in survival probabilities, along with the presence of the dependent spouse benefit, explain the variation in both the level of the tax rate and its difference across retirement strategies in each row of Table 2 .^Ĉ onsider next the effect of the employee's earnings level on the net marginal social security tax rate. Approximately six percent of all employees have earnings above the maximum taxable level ($51,300 in 1990). Workers in this very high income group pay no social security tax on additional earnings and accrue no additional benefits if their earnings increase. Their marginal social security tax rate is thus zero. Below the maximum taxable level, however, the higher income employees face substantially higher net marginal social security tax rates than those with lower earnings.
Since the gross statutory tax rate is constant at 11.2 percent, the higher net marginal rate reflects the lower increment to benefits accrued per dollar of earnings by upper income employees. More specifically, individuals with average indexed annual earnings over $25,740 in 1990 receive only 15 cents of additional primary insurance amount for each additional dollar of average indexed earnings instead of the 32 cents received by those with incomes between $4,272 and $25,740. This implies a 53 percent reduction in the incremental benefits per dollar of current earnings.
The higher marginal social security tax rates of individuals who have an incremental PIA-to-AIME ratio of only 0.15 are shown in Table 3 . The differences between the rates for these upper income individuals and the previously presented rates for middle income individuals with an incremental PIA-to-AIME ratio of 0.32 are shown in parentheses in each cell of the table. The assumption that these groups continue to face a marginal personal income tax rate of 0.15 means that, if anything, these calculations understate the net marginal social security tax rate of individuals with relatively high earnings (but below the maximum taxable amount). If mortality rates for higher income households are lower than average, the benefits calculated for this group would be underestimated and the net tax rates overstated; the empirical significance of this remains to be analyzed.
A 25-year-old upper income male without social security dependents faces a marginal tax rate of 9.09 percent, a level equal to 81 percent of the statutory 11.2 percent rate. Table 3 shows that this is 2.39 percentage points higher than the corresponding 6.70 percent marginal social security tax rate for middle income men aged 25. The gap between the marginal tax rates of middle and upper income employees widens as they age and is greater for females than for males and greater for those with a dependent spouse "Middle income employees" expect a marginal PIA-to-AIME ratio of 0.32 while "upper income employees expect a marginal PIA-to-AIME ratio of 0.15. Calculations assume that both groups expect a personal income tax ratio of 0.15 on half of benefits and will retire at the "nonnal age" of retirement.
than for individuals without dependents. This pattern reflects the fact that the present actuarial value of benefits rises with age and is highest among men with dependent spouses and higher among women than among men. Thus, among men without dependents the difference in the tax rate between upper and middle income employees rises from 2.39 percentage points at age 25 to 4.72 percentage points at age 60. For females without dependents, the difference in marginal social security tax rates between upper and middle income employees rises from 3.55 percentage points at age 25 to 6.22 percentage points at age 60. Since incremental benefits are greatest for male employees with dependent spouses, the shift to the lower PIA-to-AIME of 0.15 has the greatest impact for this group. Among 25-year-old males with dependent spouses, the net marginal social security tax rises from -0.27 percent for the middle income group to 5.82 percent for those in the upper income group. Among 60-year-olds, the negative 5.97 percent net marginal social security tax rate among middle income taxpayers is raised by 9.12 percentage points to a 3.15 percent positive tax rate.
In short, upper income employees who pay a social security payroll tax on incremental earnings face substantially higher marginal tax rates than those with lower incomes and the gap rises with age. The differences in tax rates between younger and older employees are smaller for upper income individuals than for those with lower earnings. Similarly the difference between the marginal tax rates of men with dependent spouses and the 11.2 percent statutory rate faced by those spouses is also smaller among upper income employees. Nevertheless, the same patterns of distortions by age, sex and dependency status exist for employees with higher lifetime earnings and the overall level of the distorting marginal tax rates is substantially higher than among those with more modest incomes.
We turn finally to the very unusual and highly distortionary structure of net marginal social security tax rates among employees with very low average indexed earnings. Table 4 shows that individuals whose marginal PIA-to-AIME ratio is 0.90 generally face negative net marginal social security tax rates, i.e., an incremental dollar of earnings results in an increased present actuarial value of benefits that exceeds the increased payroll tax. These negative marginal tax rates can be very large. For example, men over 40 with dependent spouses face marginal social security taxes that range from negative 25 percent at age 40 to negative 37 percent at age 60. For some of these employees, the combination of the social security marginal tax rate and the marginal rate of personal income tax will actually be negative! This anomalous situation arises because social security achieves its progressivity through the structure of benefits rather than through graduated tax rates. Moreover, since the benefit structure does not provide any fixed lump sum benefit for all retirees but relates all benefits to prior earnings, achieving the current degree of progressively requires that there will be a range of incomes in which the benefits per dollar of additional earnings are so large that they greatly outweigh the incremental taxes, creating the observed pattern of extremely high negative marginal tax rates.
The individuals to whom the 0.90 incremental PIA-to-AIME ratio applies must have average indexed earnings per year of less than $4,272 in 1990. This group undoubtedly contains some very poor individuals whose lifetime earnings were depressed by a combination of very low earnings and substantial unemployment. But many individuals in the group had low average covered earnings during their lifetime because most of their employment was not covered by social security. Until the 1983 legislation, coverage was not compulsory for employees of the federal government or nonprofit institutions. Until the 1990 legislation, state and local government employees were not covered unless they chose to be. Even today, state and local government employees who are covered by a government pension need not pay social security taxes. Thus, there are still some persons not covered, and there Employees with "Low Covered Earnings" expect a marginal PIA-to-AIME ratio of 0 90 In 1990 this corresponds to average indexed annual earnings of less than $4,272. Calculations assume "normal age" retirement and a personal income tax rate of 0.15 on half of benefits are many more who have been covered for a short period of time. An individual who did a little work in covered employment, e.g., after retiring from government or in part time jobs while in the government, could have a very low AIME even though he or she had had relatively high lifetime earnings outside covered employment. Such low-AIME employees face the high negative marginal tax rates shown in TaMoreover, the very poor who are eligible at age 65 for the federally-administered Supplemental Security Income (SSI) program receive benefits on a means-tested basis.^' Only the first $20 of monthly social security payments are exempt from the income test; after that, SSI payments are reduced dollar for dollar with social security payments. Although this program technically supplements the poor individual's social security benefit, the actual effect is to provide a combined level of social security and SSI benefit that is essentially independent of the individual's social security benefit. For such individuals, additional pre-retirement earnings have no effect on total benefits after age 65. The marginal social security tax rate for these truly low income individuals who qualify for SSI is thus the full 11.2 percent statutory rate. Similarly, people whose private pensions contain social security offset provisions (i.e. the amount the employer pays in benefits is the difference between the pension entitlement and the social security benefit) and whose pension entitlements exceed their social security benefits also get no additional benefits due to social security by earning another dollar and, therefore, face the full 11.2 percent statutory rate.
Social Security Reforms to Change Marginal Tax Rates
The analysis in this paper shows how current social security rules have created a hodgepodge of marginal social security tax rates that differ by age, sex, dependency status, and income in ways that defy serious economic or social justification. The existing pattern of marginal rates distorts the incentive for each individual to work at different ages and the division of work within the household. Although the net marginal rate of social security taxes is very low for some employees and actually negative for substantial numbers of employees, the full statutory 11.2 percent rate without any offsetting benefits applies to young workers, to women who will collect as dependents, and to the very poor. Net marginal rates that are close to the statutory rate apply to individuals with relatively high average lifetime incomes but very high income individuals have a zero marginal social security tax rate.
Modifications of existing rules could reduce some of these distorting incentives without changing the basic structure of the social security program or its overall net cost. This paper cannot present a full evaluation of such possible reforms since that would require estimates of the total costs of alternative features and not just of their effects on marginal tax rates. It is nevertheless interesting to consider what changes in program rules could reduce or eliminate some of the distortions created by the current system. Tax rates that differ by age. Perhaps the easiest distortion to eliminate is the different marginal tax rates that individuals face during their working life. There are two separate problems. First, very young workers face the full statutory tax rate of 11.2 percent because earnings in those years are not likely to be one of their best 35 years of earnings used to calculate the average indexed monthly earnings. Second, even when the earnings do count, the net marginal tax rate is higher for younger workers than for older workers. Table 1 showed that for men the net marginal tax rate falls from 6.7 percent at age 25 to 2.3 percent at age 60; the decline is even greater for single women and for men with dependent spouses.
The first distortion could be eliminated by including every year's earnings in the calculation of the AIME. The more general problem that net marginal tax rates decrease with the employee's age could be eliminated by replacing the current unweighted AIME calculation with a calculation that implicitly provides a real return on tax payments by taking the individual's age into account in weighting each year's earnings. An appropriate set of age-related weights would reflect both the number of years remaining until normal retirement age and the mortality probabilities. Such a revision of the AIME calculation would not redistribute benefits among individuals but would eliminate the distortions caused by the current inverse relation between age and social security marginal tax rates.^" Differences in tax rates between men and women. The higher marginal tax rates for male employees without dependents than for female employees without dependents raises more difficult issues. There is first a basic question of horizontal equity: Does the equal treatment of men and women require that they face the same tax and benefit schedules or that the schedules be modified in such a way that otherwise equally-situated men and women have the same net tax burden? The current law is sex-blind but results in a higher rate of return for women and more favorable net marginal tax rates. Looking beyond the question of horizontal equity, efficiency considerations suggest that a lower net marginal tax for women employees may be optimal. Since research on labor supply indicates that female employees (particularly married women) have greater supply elasticities than men (see Hausman (1981) and (1985) for estimates), the overall excess burden of the tax distortion will be lower if women face lower marginal tax rates than men. There is, of course, no reason to think that the existing differential is at the optimal level, because the differential is based on mortality and the optimal rates are determined by elasticities.
Moreover, the important difference in labor supply elasticities may not be between men and women as such but between married women and all other workers. If so, an efficient tax schedule would require a lower net marginal tax rate for married women than for other employees. This could be achieved by modifying the tax for married women (e.g., through a rebatable income tax credit for a portion of the social security taxes paid by a second earner).
The high marginal tax rate on married women. A much bigger marginal tax rate difference exists between married women who will claim benefits as a dependent or nondependent spouse and all other employees. Because an employee who will claim spouse and/or survivor benefits based on her husband's earnings history gets far less if any credit for the social security taxes that she pays, her net mar-NATIONAL TAX JOURNAL [Vol. XLV ginal social security tax rate is close to or at the full statutory 11.2 percent. When added to the regular federal and state personal income taxes this could easily produce an overall marginal tax rate close to 50 percent.^* As we noted above, married women have a higher than usual elasticity of labor supply, increasing the distorting effect and excess burden caused by the high marginal tax rate. In addition, the husbands of such women face substantially lower marginal tax rates because their marginal earnings produce benefits for their spouses as well as for themselves. As Table 1 showed, a 35-yearold male employee with a dependent spouse has a net marginal social security tax of negative 0.77 percent while a 45-year-old has a negative 2.13 percent net marginal social security tax. Thus, while a married woman may face a combined marginal tax rate of 45 percent, her husband would face a combined marginal tax rate of only about 33 percent.
Reducing or eliminating the gap in tax rates within each married couple could be achieved by pooling the couple's social security earnings and taxes and dividing them equally between both members. Married women would then receive benefits in their own right when they reach retirement age rather than as dependents. Because of their greater longevity, the married women would generally face lower marginal tax rates than their husbands, an outcome that is probably a further step in the direction of optimal taxation because of their greater labor supply sensitivity. The aggregate impact of such a change on the finances of the social security program would depend on the bivariate distribution of husbands' and wives' earnings and on the behavioral response to the shifts in marginal tax rates. Additional research on this subject could make an important contribution to tax reform.
Higher tax rates of those who plan delayed retirement. The differences between the tax rates of those who plan to retire at the normal retirement age and those who plan to continue working until age 70 were shown above to be the result of different mortality risks of men, women. and couples. If the reforms suggested for equalizing the marginal tax rates between groups are not enough to also resolve this problem, it is also possible to make the delayed retirement credit depend on sex and dependency status. The aggregate budgetary effect of such a change in the delayed retirement credit would depend on the way that employees respond to the adjusted marginal tax rate. In this context, it is important to recognize that a change in the social security retirement rules would in principle affect the behavior of younger workers even though they would not receive the additional benefits until many years in the future. For example, an increase in the delayed retirement credit would reduce the implicit marginal tax rate on current 45-year-olds by nearly a full percentage point (see Table 2 ), causing them to raise their labor supply even though they will not receive the increased social security benefits until 25 years from now. The government budget would benefit from the increased personal income tax revenue as well as from the increased payroll tax revenue caused by the increased labor supply and would do so for many years before additional benefits had to be paid to these employees.
High marginal social security taxes. Although the expectation of future benefits reduces the implicit net marginal social security tax for many moderate income employees, those with AIME values over $27,540 in 1990 are subject to the quite high marginal rates of social security tax that vary between 5.7 percent and 9.1 percent for those without dependents (see Table 3 ). These marginal social security tax rates are a cause for serious concern because they are incremental to the federal and state personal income tax rates and to local sales taxes. Since the excess burden of marginal tax rates is proportional to the square of the total marginal tax rate, adding a 9 percent marginal social security tax rate to a 40 percent combined marginal rate of other taxes increases the excess burden by 50 percent.
The high marginal rates of social security tax reflect the reduction of the marginal PIA-to-AIME ratio to only 0.15 above the $25,740 income level. These high marginal tax rates can only be lowered by reducing the overall progressivity of the social security program or by reducing the average level of taxes and benefits. In considering the optimal level of social security benefits, the potentially large distortion in labor supply caused by these high marginal tax rates should be taken into account.^N egative marginal tax rates of low AIME employees. The large negative marginal tax rates of low AIME employees (see Table 4) mean that overall marginal tax rates differ substantially among different employees. Because many employees with low AIME are not low income individuals but employees whose primary employment was outside the social security system, the unequal marginal tax rates cannot be justified on distributional grounds and are a prima facia source of inefficiency. In the extreme, older male employees with dependent spouses have such large negative marginal social security tax rates that their combined marginal social security and personal income tax rates are negative, implying a distorting subsidy to their labor supply as well as a budget cost that requires greater distortionary taxes on other employees. The low AIME employees experience not only anomalous negative marginal tax rates but also v"6ry much higher overall rates of return on the total taxes that they pay to the social security program during their working lives.
The appropriate policy response to this depends on the actual circumstances of the low AIME retirees. Separate policies could be designed for those who are poor and for individuals who have low AIMEs because their primary employment was not covered by social security. To some extent the means-tested Supplemental Security Program already achieves this.
One policy option would therefore be to reduce the 0.90 PIA-to-AIME ratio and to use the Supplemental Security Program to protect poor retirees on a means-tested basis. An alternative and more complex option would be to "integrate" social security benefits and the pensions paid by the federal and state governments by using a lower PIA-to-AIME ratio for retirees who are entitled to federal and state pensions.^'
Concluding Comments
This paper has documented the very substantial variation that currently exists among the net marginal social security tax rates of individuals who differ by age, sex, dependency status, retirement plans, and income. These differences are t;oo important to ignore in assessing the effects of the tax system on labor supply, on unemployment, and other matters of economic behavior.
In addition, the marginal tax rate differences are potentially the source of inefficient distortions of labor supply that cannot be justified in terms of distributional or oither goals. Although we have identified a number of options that could reduce the existing distortions, a complete analysis of the appropriate ways to correct the problems identified in this paper would require additional information on the overall budget costs of alternative benefit and tax rules.
ENDNOTES
'The social security tax rate is now 11.2 percent, including the payments by hoth employers and employees but excluding the portion of the social security tax earmarked for the social security health (Medicare) and disability programs. Because Medicare benefits are not related to past earnings, the Medicare component of the payroll tax is a uniform rate over the relevant income range. Although disability benefits are related to earnings histories, the taxes and benefits paid under the disability insurance program are small compared to the retirement portion and are not included in the current analysis. The tax is paid on wage and salary and self-employment incomes up to a maximum level which in 1990 was $51,300 and which automatically increases from year to year with the average level of wages. Approximately 94 percent of all workers covered by social security earn less than this maximum level. Workers with incomes above this level pay the maximum total social security tax but face no incremental social security tax on additional income.
Our description of the social security rules and provisions is derived from Social Security Administration (1990). Detlefs and Myers (1990) also provides a good description.
Employment is "covered" if the employer and employee are required to pay the Social Security payroll tax. This includes essentially all employees except some government workers. Note that only earnings up to the maximum taxable level are considered "covered earnings." *A retiree with a dependent spouse vifould have a replacement rate equal to 1.5 times that of an individual retiree, implying replacement rates of 48 percent for someone with $40,000 of average preretirement earnings, 67 percent with $20,000 of earnings, and 85 percent for someone who had had $10,000 of earnings.
'The credit for delayed retirement will rise from 3.5 percent per year of delay for those bom in 1925 to 8.0 percent for those bom in 1943 and later. The extent to which even those in the youngest age group may still not receive a full actuarial adjustment for delayed retirement is discussed below.
"The $25,000 and $32,000 tax thresholds are not indexed for inflation or for the rise in wage incomes. The amount of benefits included in adjusted gross income is phased in by including the lesser of one-half of benefits and one-half of the excess of benefits plus AGI over the base amount of $25,000 or $32,000.
'It is now more common than in the past for married women to claim benefits in their own right than on the basis of their husband's earnings. A woman will receive higher benefits in her own right if the benefits to which she is entitled exceed 50 percent of those payable to her husband. After her husband's death, however, she will receive more as a "surviving spouse" unless her own level of benefits actually exceeded that of her husband. Although the full calculations for "nondependent" spouses are not explicitly discussed in the analysis, some examples will be given to highlight the differences between the tax rates for this group and other groups.
Normal retirement age is now 65 and will rise in the future to 67. Previously, we have been using 65 as a typical person's normal retirement age for illustrative purposes.
'Another representative group would be those who retire as soon as possible, age 62 with reduced benefits for all workers who are Fully Insured. The comparison of the tax rates affecting workers planning to retire at 62 and those planning to retire at the normal retirement age is not generally different from the comparison between the latter group and those retiring at 70. Therefore, the tax rates affecting the group retiring at 62 will be mentioned only briefly in this context in the next section.
'"The one exception is the level of total income at which social security benefits become subject to tax and this is dealt with explicitly in our analysis by specifying altemative rates of tax on social security benefits.
"The average wage rate in covered employment has increased at an average rate of 1.01 percent since 1951.
'^The real discount rate should correspond to the riskless after-tax real return that individuals can get on long-term savings. With a long-term govemment bond interest rate of 8 percent and an inflation rate of four percent, an individual with a 25 percent marginal tax rate receives a real after tax rate of retum of two percent.
"Recall that the $25,000 threshold is not indexed. With a four percent inflation rate, that corresponds to less than $11,000 at 1990 prices.
"Although her real income will rise over time, since the bendpoints of the AIME-PIA schedule are increased in proportion to national average eamings in covered employment she will remain in the 32 percent marginal replacement segment implied by her current $20,000 annual wage income. We are implicitly assuming that past wages were not so different fixim current wages as to make current eamings a poor approximation for lifetime real earnings.
'^Technically, these two statements apply only to spouses or widows who have reached their normal retirement ages. For the spousal benefit, a reduction of 25/36 percentage points is made for the first 36 months before her normal retirement age in which the spouse collects benefits, or 8.33 percent per year. The reduction factor for up to 24 additional months (when the time between 62, the first age at which reduced benefits can he taken, and the normal retirement age exceeds 3 years) is an additional 5/12 percent per month or 5 percent per year. Similarly, widow's benefits are first available at age 60. If they are first received between 60 and her normal retirement age, they are reduced at a rate of 28.5/n percent per year, where n is the number of years between age 60 and the normal retirement age.
For our calculations, we make the behavioral assumptions that maximize the PAVB. Regarding spousal benefits, the total present actuarial value of benefits (PAVB) is 1 percent higher for younger workers and 3.5 percent higher for older workers if the spousal benefits are taken at the normal retirement age instead of the year in which the retiree first begins taking benefits. For the widow's benefits, the total PAVB is 3.5 percent to 5.5 percent higher when the widow takes them as soon as possible (age 60 or the year the husband dies, whichever is later) than when she waits for her normal retirement age. Thus, we assume spousal benefits begin at the normal retirement age and widow's benefits begin as soon after the husband dies as the law allows.
There is also an insured status known as Currently Insured, which requires only that six Quarters of Coverage were eamed in the 13 calendar quarters ending with the quarter in which death occurs. The benefits payable in this case are a lump-sum death benefit which is independent of eamings and monthly benefits that require the presence of children in the household. Since we are dealing with a marginal increase in eamings and we do not consider benefits for surviving children, this insured status is not relevant to our analysis.
"The additional possibility of a female employee with a dependent spouse is sufficiently uncommon in practice that we have not presented calculations. Also note that the "Female Dependent Spouse" can also apply to a male dependent spouse or to any worker whose current annual eamings will not enter into the AIME calculation.
The one range in which the decline is not particularly sharp is males with dependent spouses who are younger than 35. This is attributable to the reduction in the number of years that are used in the AIME calculation for widow's benefits when the worker dies very early. For instance, a worker who dies at 27 will have only 2 years in the calculation of his AIME, which implies a (l/2)/(l/35) = 17.5 tinies larger effect on a widow PIA than on a retirement PIA. This effect is naturally mitigated by the extremely low probability of such an early death. Nonetheless, its consequences for the marginal tax rate are perceptible for very young workers.
"The tax rates presented in the text, tables, and appendix are all done according to the rules that apply to each age cohort as of 1990. They are useful for addressing the distortions that exist in the program as it is today. Thus, part of the variation in tax rates by age is due to different rules regarding the nonnal retirement age and delayed retirement credit (in the case where the worker retires at 70). The calculations have also been done applying the same rules to each age. The pattern of declining tax rates with age still remains but is less severe at higher ages. None of the analysis or conclusions made in the paper are affected.
Note that male employees need not be married to face a lower tax rate but only need to expect to be married when they retire. Since our calculations assume a married employee with a wife two years younger than he (who therefore has a probability of dying before she can collect benefits) the tax rates in Table 1 for younger men who expect to marry in the future overstate the true net marginal social security tax.
""The comparison between the marginal rates for those who plan to retire at 62 versus the nonnal retirement age is similar. The benefits of these retirees are reduced by 6.67 percent per year for the first three years of benefit receipt before the normal retirement age and 5 percent per year for up to two additional years. The effects of the reduction and the extra years of benefit receipt essentially cancel each other out for single women, as in the case of delayed retirement. Single men generally face a marginal tax rate not more than one percent lower relative to retiring at the normal retirement age, and men with dependent spouses face a marginal tax rate not more than one percentage point higher than retirement at the nonnal retirement age. As in the case of delayed retirement, the years of benefit receipt matter more for men whereas the actuarial adjustment matters more for one-earner couples. This general conclusion is yet another consequence of the differential mortality risks of men, women, and couples.
'''When the 1983 legislation was passed, a provision was made for gradual reduction of the 0.90 conversion rate for employees first covered due to that legislation. The rate is now 0.40. Many of the older workers who were newly covered by social security were exempted from this reduction.
The federal benefit amount was $386 for an individual and $579 for a married couple in 1990. Eligibility requires that an individual not have more than $2,000 of other resources ($3,000 for a couple), excluding the value of a home, an automobile used for essential transportation, and various other items. States are permitted to supplement this amount at their discretion, and some are required to do so by law.
It is of course possible that the optimal set of age specific tax rates would not be uniform because of agespecific differences in labor supply elasticities. If the information needed for designing such an optimal tax schedule could be estimated it should of course be incorporated in the modified AIME calculation.
Additionally, the optimal tax at each age would ideally account for the moral hazard problem involved with the provision of retirement insurance. That is, social security is designed to transfer resources to those who outlive their means, but as people age they have greater discretion as to how large their wealth will be once they retire by adjusting their labor supply. A tax rate that declines with age encourages workers not to retire "too early."
''^In 1990 a couple with taxable income over $32,450 faced a federal marginal personal income tax rate of 28 percent. Almost all states have income taxes. At this level of income, the marginal tax rates vary between 5 percent and 10 percent. The combined marginal tax rate is therefore generally greater than 45 percent and occasionally reaches 50 percent. ''^Feldstein (1985) discusses the optimal level of social security benefits in an economy with a completely elastic supply of labor at every age. In that context, the optimal level of benefits balances protection to those who would not save enough for their old age against the reduced rate of return in a pay-asyou-go social security program that individuals who would otherwise have saved for themselves are forced to accept. In the simplified model considered there, the optimal level of benefits is very much lower than the actual level of benefits in the United States. The current analysis of the distorting effect of social security on work incentives provides a further reason to prefer a small social security program.
'A relatively simple and straightforward way to do this would be to regard such government pensions as a substitute for social security and to treat the value of such pensions as equivalent to a primary insurance amount in uncovered employment ("PIA-UE"). The social security AIME would then be converted to an additional social security PIA using the mtirginal PIAto-AIME ratio that corresponds to the initial level of the PIA-UE. Thus, an individual who receives a $10,000 a year pension from the federal and/or state governments would convert a low level AIME to additional social security benefits at an incremental ratio of 0.32 instead of 0.90. A system much like this was implemented when several types of government employees were compelled to begin participating in the mid-1980's. For more details, see Social Security Administration (1990) .
